The ubiquitin-protein ligase Nedd4 targets Notch1 in skeletal muscle and distinguishes the subset of atrophies caused by reduced muscle tension.
Ubiquitination-dependent proteolysis is a fundamental process underlying skeletal muscle atrophy. Thus, the role of ubiquitin ligases is of great interest. There are no focused studies in muscle on the ubiquitin ligase Nedd4. We first confirmed increased mRNA expression in rat soleus muscles due to 1-14 days of hind limb unloading. Nedd4 protein localized to the sarcolemmal region of muscle fibers. Hind limb unloading, sciatic nerve denervation, starvation, and diabetes led to atrophy of soleus, plantaris, and gastrocnemius muscles, but only unloaded and denervated muscles showed a marked increase in Nedd4 protein expression. This increase was strongly correlated with decreased Notch1 expression, a known target of Nedd4 in other cell types. Overexpression of dominant negative Nedd4 in soleus muscles completely reversed the unloading-induced decrease of Notch1 expression, indicating that Nedd4 is required for Notch1 inactivation. Overexpression of wild-type Nedd4 in soleus muscles of weight bearing rats caused a decrease in Notch1 protein, indicating that Nedd4 is sufficient for Notch1 down-regulation. To further show that Notch1 is a Nedd4 substrate in muscle, conditional overexpression of Nedd4 in C2C12 myotubes induced ubiquitination of Notch1. This is the first finding of a Nedd4 substrate in muscle and of an ubiquitin ligase, the activity of which distinguishes disuse from cachexia atrophy.